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earthquake by allotting to it a number Q on a numerical scale from 1 to 10. In 
mathematical terms, Q is defined as the logarithm (to the base 10) of the maximum 
amplitude measured in microns (mm x 10~ 1 2 3 ) and traced on a standard seismograph 
at a distance of 100 km from the epicenter. Here the epicenter is defined as the 
point on the earth’s surface directly above the focus of the earthquake. Recent 
determinations also indicate that a 1-unit increase in Richter’s scale Q is equiva¬ 
lent to a 32-fold increase in energy of the earthquake source. However, the exact 
calculations of the absolute amount of energy involved remain rather uncertain and 
can vary by as much as a factor of 10. Practical experience also shows that based 
on this scale earthquakes of magnitude 5 or greater are potentially destructive to 
buildings. 

Richter’s scale is useful in classifying the extent of seismic disturbances. How¬ 
ever, it should be realized that Q is a magnitude derived from the response of a 
seismic instrument and, as such, it must be influenced by the sensitivity of the avail¬ 
able instrument. Furthermore, because of the nonuniformity of the earth’s crust 
and random orientations of the geological faults Q cannot be a precise measure of 
the energy released by an earthquake. 

The design procedure that follows is based on the spectral velocity data appli¬ 
cable to San Fernando, Parkville, El Centro, and similar types of ground motion. 
These cases have been selected mainly because of the superior quality of the records 
involved. In particular, the 1940 El Centro experience indicates the level of acceler¬ 
ation of 0.33g, which appears to be one of the larger values known at the time [52]. 

The spectral velocity method can best be described with reference to a specific 
design problem involving a package W supported on beam-like members (Fig. 12.2 
and 12.3) as follows: 

1. Two extreme structural modes of behavior are selected, such as the single 
and double cantilevers shown in Figs. 12.2 and 12.3, respectively. 

2. Spring constants are calculated separately for the two selected modes. Let 
the corresponding values of the spring constants be 60,000 lb/in. and 6600 
lb/in. 

3. For the case of a single degree of freedom in a mass-spring model, the relevant 
static displacement is 



where W = total weight of the package supported by the frame, lb 
k a = spring constant, lb/in. 

For the two extreme modes of deformation indicated in Figs. 12.2 and 12.3, 
the displacements under an assumed load of 7,200 lb are 


6 = = 0.12 in. (single cantilever) 

60,000 



